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Dear Sir: 

I, Alfred J. Moo-Young, am a citizen of the United 
States, residing at 29 Cedar Street, Hastings -on-Hudson, New 
York 10706. 

1. I am the inventor of the above -identified pending 
U.S. Patent Application No. 09/154,283. 

2. I am familiar with the prosecution of U.S. Patent 
Application No. 09/154,283. My invention is based upon my 
discovery that androgen alone, and without additional steroids 
and agents, can be utilized for the purposes of contraception. 
I have thus discovered that androgens such as 7a-Methyl- 
Nortestosterone (MENT) can be utilized alone for such purposes. 
In particular, I have recognized that in order to be 
contraceptively ' effective, these particular androgens need to be 
used in at least certain required minimum dosage levels. 
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3. I am also aware that during the prosecution of 
the above-referenced U.S. patent application my claims have been 
rejected at least partially over Suvisaari et al., 
"Pharmacokinetics and Pharmacodynamics of 
7a-methyl-19-nortestosterone after intramuscular admnistration 
in healthy men," Human Reproduc. (1997) 12(5), pp. 967-973, a 
copy of which is attached hereto as Exhibit A. 

4. I am also aware of the June 2, 1997, publication 
date of the Suvisaari et al. article. 

5. I can establish, however, that I actually reduced 
this invention to practice before the June 2, 1997, publication 
date of Suvisaari et al., as is demonstrated below. 

6. Attached hereto as Exhibit B is a copy of a 
confidential memorandum produced at a date prior to June 2, 
1997, as a result of a meeting of the International Committee 
for Contraception Research at The Population Council, with the 
actual dates thereon redacted therefrom. 

'7. As can be seen from Exhibit B, prior to June 2, 
1997, actual data was collected ^ in Helsinki, Finland, 
principally in which 15 men in groups of five received various 
dosages of MENT over a period of four weeks. During this time 
period, blood levels of lutinizing hormone (LH) and follicle 
stimulating hormone (FHS) , as well as blood levels of 
testosterone'^ (T) were measured. The results obtained, as are set 
forth in Exhibit B in FIGS. 1-3 thereof, clearly demonstrated 
and actually reduced to practice a method for male contraception 
in which a male subject was provided with an amount of an 
androgen sufficient to render that subject reversibly sterile 
for a predetermined time period, and providing blood levels of 
LH and FHS of 2.5 IU/1 or less, and testosterone levels of 10 
MNOL/liter or less, in which the androgen was substantially the 
only sterilizing agent administered to the subject for purposes 
of contraception. 



391488^1. DOC 



2 



V 



.1 



Application No.: 09/154,283 



Docket No.: CBR 3.0-016 



I hereby declare that all statements made herein of my 



own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 




Dated: 
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Intemational Committee for Contraception Research 
New York, 

70* Meeting 

Attendees: Alvarez, Bouchard, Croxatto, Mishell, Brache, Fraser, Glasier, Jain, Lacarra, 
-ij^ahteenm Massai» Apter, Blilhe, Colvard, Diaz*, Gu*, Lessey, Makinson*, Perkin, 

iRivera, Van Look, Wan, Allen, Bagchi*, Benton, Hardy, Hunnicutt, Jackanicz, Johansson, 

Koidc, Kignar, Moo^Y oung^Nash, Phillips*, Robbins, Saleh, Sivin, Spitz, Stem. Sundaram. 

Tsongj_AiTiold, Brady *,^*Brown*, Catley-Carlson*, Coggins*, Ellertson, Rsher*, Kantrow*, 
^ScgaU Waldman*, WinikofP. 

♦Pan of the time. 

1. Subdennal Implants for Men 
A. MENT Implant 
Clinical Studies 

1) The dose*finding study of MENT Ac implanus is underway in three clinics. This is a 
pharmacokinetic and safety study as u/pll Hy, T j^h tf*enmSki present ed the results from Helsinki. 
Fifteen men participated in the study at this clinic. Groups of five men received one of three 
treatments. The treatment consisted of subdermal placement of one, two or four MENT Ac 
impliffltsjn the arm of each subject. The duration of treatment was four weeks. The implants 
were removed on day 29. The analysis of all samples and data was not completed at the time of 
this reporting. Serum gonadotropin and testosterone levels were presented. 

Serum LH and FSH levels are shown in Figures 1 and 2. All treatments led to a decrease 
in serum hormone levels. There was almost complete suppression of LH and FSH levels in the 
two- and four-implant groups. A single implant of MENT Ac suppressed the gonadotropin 
levels partially. Serum testosterone levels (Figure 3) were also profoundly suppressed with the 
effect of one implant being less dramatic than with the two and fotir implanis. All parameters 
showed a rebound and complete recovery following removal of the implants. 

Complete details of adverse effects, serum chemistry etc. were not available at this time 
and will be reponed at the next meeting* 
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figure 1 



Effect of MENT Implants on median LH concentrati ns 
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2) Dr Glasier presented data from the Edinburgh clinic. Complj*^ resul^ we^^^^^^ 
J.) jyi.uiuai V seram hormone levels were presented from two suDjecis 

protocol. No results were available at this ume- 
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Effect of MENT on LH 
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Figure 2 
M004 Effect of MENT n FSH 




Figure 3 
Effect of MENT on Testosterone 
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Pharmacokinetics M pharmacodynamics of Tc^iethyi. 
19.nortestosterone after intramuscular administration in 
^ healthy men 



Janne Suvisaari\ Kalyan Sundanam^ 
Gabriela Noe^, Narcnder Kumar, 
Claude Aguillaumc^, Yun-Ycn Tsonr, 
Pekka Lahtccnmakii-^-5 and CWaync Bardin? 

'Steroid Research Labomioiy. Insiuuic of Biomedicine, 
University of Helsinki. SF-00014. Finland. ^Thc Populaiion 
Council. Center for Biomedical Research, New York, NY 10021. 
USA ^Insiituto Chilcno dc Medicina Reproductiva. Sanua^o, Chile 
and nhe Family Federation of Finland (Viiesioliino), Hclsinkj, 
SF-OOlOO, Fmland 

whom conespondcncc should be addressed ai: Steroid Research 
Laboratory, Institute of Biomedicine. P.O. Box 8, Univcrsiiy of 
Helsinki. SF-00014, Finland 

7a-MeUiyl.l9-noriestosteronc (MENT) is a poienl syn- 
thetic androgen thai is resistant to Sa-reductascs and 
therefore less prone to over-stimulate the prostate. It is 
a gooti candidate for implant administration jaJong^tOTn^ 
apHnngpn f^placg men^therapy for hypogonadal mcn^as 
^^■"Bapr^rTiMle contraceptive jy stefpJTo investigate the 
phariiiacoiaiiffiS of MENT "SRer i.m. adminbtration, 
single 1.m. injections of 2, 4 or 8 mg of micronized MENT 
were given in aqueous suspension to 18 healthy men m two 
clinics. Blood was sampled frequenUy for 8 h and 1, 2, 3, 
4 and 9 days after th^injcctions. Serum MENT concentra- 
tions were dctermineSby radiolmniunoassay. Peak MENT 
concenlraUons were dose-dependent and were reached 
about 1-2 h after the injections. Doubling the dose of 
MENT resulted in an increase of 60% in peak scrum 
MENT concentrations. The mean ± SE clearance rate 
was 1790 ± 140 Uday. The antigonadotrophic activity of 
MENT was investigated by giving six consecutive daily 
i.m. injections of 1, 2 or 4 mg of MENT to 24 healthy 
men in two clinics- Blood was sampled before each 
: irucction and up to 24 days after the last iiueciion. 
Serum testosterone and gonadotrophin concentrations 
(determined by radioimmunoassay and fluoroimmuno- 
assay respectively) decreased in a dose-dependent and 
statisticaUy significant manner. The highest dose caused 
a 74% faU in testosterone, a 70% faU in luteinizing 
hormone^ and a 57% faU in follicle stimulating hormone 
concentrations. MENT injections did not cause any side- 
effects. The results show that MENT is a potent 
antigonadotrophic agent in men. 

Key words: androgens/male concraccpiion/7a.me!hyl-l9-nor- 
lestosterone/pharmacokinetics 

' j Introduction 

7a-McihyM9-nortesiosierone (MENT) is a synthetic andro- 
gen whose biological potency in animals is several-fold 
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higher than that of testosterone. Compared with icstosieronc. 
the relative potency of MENT on muscle and the pituitar> 
is lO-l 2-fold higher, while its potency on the prostate and 
seminal vesicles is only 4-5-fold higher. Tliis difference in 
relative potency is due to the fact that MENT does noi 
undergo Sa-redociion (Agarwal and Mondcr, 1988) so its 
actions on the prostate are not amplified, as are those of 
testosterone (Kumar ef ai. 1992). Hence MENT is less 
likely to ovcr-siimulatc the prostate when administered at 
doses that will maintain normal male sexual characteristics. 
The high potency of MENT makes it suitable for sustained 
release administration. Hence, MENT is a good candidate 
to be used as the androgenic component of a hormonal 
male coniraceptive and in iong-terro androgen replacement 
therapy of hypogonadal men (Sundaram ei aL 1993). 
The pharmacokinetics and acute phaimacodynamic changes 
-*after i m. administration of MENT have not been studied 
previously in men. Although the administration of MENT 
in the future wUl not be i.m. (Sundaram er aL 1993). 
informauon on the basic phanmacokinetic and pharmaco- 
dynamic propcitics of MENT is necessary for the develop- 
ment of MENT dosage forms suitable for long-term aridrogen 
replacemenL We therefore measured the concentrations of 
MENT, testosterone, luteinizing hormone (LH). f llicle 
stimulating hormone (FSH) and sex hormone-binding globulin 
(SHBG) before and after single Lnt MENT injections, as 
well as during and after a scries of six i.in. MENT injecrions 
given at 24 h intervals. 

Materials and methods 
Subjeels 

The studies were conducted in the Family Planning Clinic of The 
Faiiuir¥3cS»oi^^ (Vacsioiano). Helsmki J^nUnd and 

in the Consuliorio de Planificacion Familiar. hSSluio Chileno dc 
Medicina Reproductiva, Santiago^ile^^ both clinics the same 
numbers of subjects were studied in each of the protocols. In 
snjdy 1 the effects of a single ijn. injcsciion were determined in 
18 healthy men. The nine Finnish subjects ranged in age from 
22 to 39 years (mean ± SE. 32 ± 1.9). Their mean body weight 
was 80 ± 2.5 kg (range 71-95). and body mass index 24.6 ± 
0.7 kg/m- (range 21.4-27.8), The nine Chilean subjects ranged in 
age from 19 to 36 ycani (26 ± 1.6). Their mean body weight 
was 67 r Z5 kg (range 5S-«l). and body mass index 23.6 r 
l.l (range 19,0-283). Three subjects in each dime were slightly 
overweight (body mass index 25-30). 

In study 2 the effect f sU e nsccudvc daily injections of 
MENT was examined in 2^ men. The 12 Finnish men wens 
aged 21-40 years (30 i 2.0). Tlieir mean body weight was 
73 ± 1.6 kg (range 63-83). and body mass index 22J ± 0.5 
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(range 19.2-24.5). The 12 Chilean ^cts were aged 20-29 yeaft 
(24 r 0 9). Their mean body weight was 7! ± 3.1 kg (range 
57-96 kg), and body mass index 24.0 ± 1.0 (nuige 19.9-313). 
None of' ihe Finmsh subjects was overweight. Three Oiilcaj 
subjccis were slighdy overweighi (body nia.« index 25-30), and 
one was obese (body mass index 313. heighi 175 cm. weight 96 kg). 

All subjects were judged lo be normal as assessed through 
medical history, general physical examination and clinical chemistry 
measures including blood count, liver and kidney function tests, 
lipid profile and assay of circulating concentrations of prosiaie- 
spccific antigen. None of ihc subjects studied had any personal or 
family history of prostate cancer nor any other contraindications 
for androgen administration. None had been using any regular 
medication and none obutncd any medication during the study. 
The pre-admission scrum testosterone, LH and FSH concentrations 
of all subjects were within normal limits except for two subjects 
in study ^ who had pre-admission FSH concentrations sDghily 
under the nonna! limii of l.O U/1 (a Finnish subject in the 4 mg 
oroup had a baseline FSH concentration of 0.8 U/l. and a Chilean 
subject in the 2 mg group had a baseline FSH conceniiation of 

0.6 U/l). . 

The studies were conducted in accordance with good climcal 
pr:icdec guidelines and the Declaration of Helsinki. ^« 
committees of both clinics and the instilutional review board of 
the PopuUrion Council approved the studies. All subjects gave 
written informed consent before enrolment. All subjects compieiM 
the trials. 

Design of the study 

MENT acciaic was supplied by SRI International, Mcnio Park, 
CA USA. and hydn>lysed to MENT at the Population Council's 
Laboratory in New York. USA, An aqueous suspension of 
microixized MENT was used for the i.m. injections. All doses 
were given in an injection volume of 0.5 ml. In Finland the 
injections wen: given dccp in the deltoid muscle and in Chile m 
the gluteus muscle. Blood samples were collected from an i-v. 
catheter fined into a superficial vein on the back of the hand. The 
blood samples wei« allowed to dor and the. sera were separated 
by ccntrifiigaiion and stored at -20'C in plastic test nibcs 
until assayed. 

For study I, the subjects in each clinic were divided into three 
groups of three. Each subjca in the firet group was given 2 rng 
of MEhTT. Subjects in die second and third groups leccived 4 and 
R mg of MFJMT respectively. The fiirit blood sample was coUcctcd 
just before injection, die foUowing 10 samples «acily 15. 30, 60. 
90, 120. 180, 240. 300. 360 and 480 min after injection and the 
next samples I. 2, 3, 4 and 9 days after injection. Blood samples 
for climcal chemistry measures including blood count, liver and 
kidney function tests* lipid profile [total cholesterol, high density 
lipoprotein (HDLKholcsterol. low density (LDL)-cholestwol and 
triglycerides!, and assay of prostate-specific antigen were obtained 
before ucatmcni and 4 and 9 days after injection. 

For study 2. the subjects in each clinic were divided into dircc 
groups of four. Each subject in group I was given 1 mg of 
MENT each morning for 6 consecutive days. Subjects in groups 
2 and 3 received injccQons of 2 mg and 4 mg according to the 
same schedule. Blood samples were drawn before treatment and 
each day just before the MEKT injection and thereafter at the 
same lime in the morning 2. 3, 5. 9. 13 and 24 days after the 
last injection. Blood samples for SHBG assays and climcal 
chemistry measures including blood counu liver and kidney 
function tests, lipid profile (loial cholesterol. HDL-choIestcrol, 
LDL-cholesterol. and triglycerides), and assay of prostate- 



specific antigen otnained pre-admission, and 2 and 24 day^ 
after the last inj^Pn. 

Assays 

Concentraii ns of MENT were measured ai The Population Counc 
by radioimmunoassay as dcsciibcd previously (Kumar et ai, 1990). 
The detection limit f the assay was 28 pg/ml, its intra.as,sav 
coefficient of vaiation (CV) 7.05b and its inicrassay CV \3.B^, 
The cross-reactivity f test stcr ne in the MENT radioimmunoassay 
was 1 1%. The c nccmrarions of testosterone. FSH. LH and SHBG 
were measured in die Steroid Research Uboiatoiy. Insutmc of 
Biomedicine, University of Helsinki. Finland. Senim testosterone 
concentrations were determined by convennonal R lA according to 
aTt^dard openting procedure from the World Heal* Otganaation 
fWMO- SufiVi al. 1990). The limit of dciecoon was 0.5 nmoM. 
hT^^;ai sa?<^ 6.89. and the interassay CV 13,37. The cro.ss- 
n^ariivitv of MENT in the testosterone radioimmunoassay was 
^2% The concentrations of FSR LH and SHBG were measured 
bv time-rcsolved fluoroimmunoassays using commerciaUy available 
kits (DELFIA®, Wallac OY, Turku, Finland). The limit f 
detection for LH was 0.05 IU/1, Ihc intra-assay CV 5.0% and 
ibc interassay CV 11.79b. The limit of detection for FSH was 
0.05 lU/l, the inira-assay CV 3.4% and the interassay CV 4.9%. 
For SHBG. the linni of detection was 0.8 nmoW, the intra-assay 
CV 8.9% and the interassay CV 7.0%. All hormone and SHBG 
measurements woe made in duplicate, and duplicates with a CV 
>15% were re-assayed. The other clinical chemistry assays were 
carried out in local laboratories. 

Pharmacokinetic calculations and statistical analysis 
Wc used the pharmacokinetic calculaiion methods described by 
Rowland and Tozcr (1989). and Creenblaa and Koch-Wcser (1975). 
To estimate the half-Ufe of MENT after i.m. adminisirauon aj 
exponential equation ni the form c = X e"* was lined to the 
combined concentration data lioin all subjects using a least squares 
fit (c is ihe conccntiaiion ai lime r, cq is the conccniiaiion 
extrapolated to zero time, e is die base of natural logarithms, k 
is the elimination rate constant* and t is time.) The elimination 
balf-life was calculated by dividing Ac natural logarithm of 2 by 
the elimination rare constam. The areas tmdcr the conccnnaii n- 
time curves (AUC) were computed by the linear trapezoidal rule 
from 0 to 24 h. The plasma clearance values were calculated by 
dividing the doses by die AUC values. 

Analysis of variance was tised to test whether there were 
significant differences between clinics and between dose groups in 
pharmacokinetic, parameters and basal hormone concentrations. 
Significani variations over lime in hormone coocenirati ns were 
evahiaied by analysis of variance for repeated measures. For the 
comparison of the maximal effect of MENT on each hormone, 
die relative change was calculated by subtracting from each 
hormone concentration the baseline value of flic same subject and 
dividing die difference by the basdinc value. For each subject, 
the greatest relative change was identified for each hormone. The 
purpose of diis transformation was to remove the effect of between- 
subject variations in baseline hormone concentrations. The maximal 
relative changes were compared using analysis of variance. In all 
statistical tests, P < 0.05 was considered statistically significani. 
All results are given as the mean 2: SE. 

Results ^ 
Study I: single inzramuscular injection of MENT 
Scram MENT concentrations following single ijn. ^^^^ 
of MENT arc shown in Tabl I. MENT c nccncraoon 
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Tabic I- Setum 7o-incthyl-19-noitcsios(cronc (MENT) conccniratiow (nfi/ml) afrer i single i.in. injection by clinic md by dose group 



Time after 


Finnish subjects 






Chilean subjects 






1 injection 


2 mg 


4 mg 


8 ing 


2ing 


4 mg 


8 mg 


IS min 
30 min 
60 Run 
90 min 

2b 

3h 

4h 

Sh 

6h 

8h 
24 h 


4.6 2 1.4 
5 .7 2 1.6 
4.9 Z 1.1 
4.2 = 0.8 
3.9 Z 0.8 
2.9 ± 0.5 
1.6 Z O.I 
1.2 i 0.1 
1.1 z 0.2 
0.8 : 0.2 
0.0 Z 0.0 


8.6 Z 3.5 
9J z 3.1 
9.2 r 4.3 
7-5 z 25 
7.6 Z IJ 
7,9 i 1.4 
5.2 ± 0.4 
3 J ± 0.5 
3.2 x 0,7 
2.6 S 0.9 
OA Z 0.2 


142 3.8 
15.5 r 2.6 
14J ± 3.1 
12.8 X 3.1 
11.2 z 3.1 

7.0 Z 2Jj 
7.0 Z 2J) 
6.4 * 1.7 
6.0 Z 1.6 
4.2 z 0.9 
0.2 2 0.2 


6.7 • 2.4 

8.4 Z 2.1 
7.6 Z 1.0 
7.2 2 a8 
5.6 ± 0.5 

^Jl ^ V./ 

2.5 r 0.6 
1.1 ± 03 
0.7 Z 0.1 
O.l = 0.1 
0.0 2 0.0 


10.7 2 5.0 
n.O 2 4-5 
10.4 Z 3.2 
8.8 ± 2.1 
8.3 Z 1.6 
8.6 ±1,5 
5^7 2 l!l 

3.1 2 0.7 

3.2 2 0.9 
13 2 0.4 
0.0 2 OJO 


12.1 Z 4.2 
17.9 ± 8.4 
15.5 ± 6.3 
15.5 r 0.6 
183 Z R.6 
18.9 2 6.7 
173 z 6.9 
13.0 2 4.0 

9.6 2 3.6 

6.7 2 13 
02 2 0.2 



Vslues are mean 2 SB. 



Tabic II. Pharmacokincuc parameieis of 7a-iJie(hyM9«ooitestos(erone (MENT) after a single i.m. injection 
by clinic and by dose group ^ 



Subjects Dose W AUC (1/day) 
by clinic group Dg/mi min (ng mipftnl) 



Finnish subjects 


2 


ni8 


5.8 




13 


50 




20 


1540 




170 


I 


910 




190 


4 


mg 


11.5 




33 


90 




46 


4 030 


2 


640 


1 


500 




220 




8 


mg 


17.0 


.4. 


2.6 


35 




13 


6 140 




1 300 


2 


120 




570 


Clulean subjects 


2 


mg 


8.9 




1.7 


50 




20 


1 610 




300 


1 


930 




380 


4 


mg 


12.5 




3.8 


75 




53 


3 360 




660 


1 


870 




420 




8 


mg 


20.0 




7.8 


160 




20 


9 880 




3 070 


1 


390 




360 


Average of both clinics 


2 


mg 


13 




1.2 


50 




13 


1 580 




160 


1 


920 




190 


4 


mg 


12.0 




23 


83 




31 


3700 




440 


1 


690 




230 




8 


mg 


16.5 




3.7 


98 




30 


8 010 




1710 


1 


750 




340 



Values are mean z SE. = peak serum concentmlioD, tgax ^ 1""* P**^ scmm concenmuion. 
AUC - area under ihe conceniradoD-dmc curve. Tbe mean eleaiance for all 18 subjects n«s 
1790 2 1401/day. 



all samples taken after the 24 h samples were below the 
detection limit of the assay. The pharmacokinetic parameters 
arc shown in Tabic IL There were no statistically significanl 
differences in the phannacokinetic parameters between the 
two clinics, and hence we combined the data of each dose 
group from both clinics. The peak MENT concentrations 
(^nux) WOT dose-dependent and the differences between the 
three dose groups were significant (P = 0.028). Over the 
4«foId dose range tested, each doubling of the dose of 
MENT resulted in an increase of -60% in c^. The lime 
to reach peak values (t^^) appeared to be longer at the 
higher doses, but the differences between dose groups were 
not significanL The values for AUC were dosc-dependent, 
and the differences between dose groups were significant 
(P = 0.002). The differences in clearance rates between 
dose groups were small and not significant, and therefore a 
mean clearance rate was calculated for all subjects. The 
mean clearance rate was 1790 ± 140 I/day. To estimate the 
eluninaiion half-life of MENT after a single Lm. injection, 
^ we combined the concentration versus time data of all 
subjects. The data fitted well with the exponendal equati n 
^ =^ Co X e'*', and the estimated elimination hajf-life was 
224 nun. 

^c concentrations of testosterone, LH and FSH after the 




injection of smgle doses of MENT followed die circadian 
pancms of these hormones (data not shown). 

Study 2: six daily intramuscular injections of MENT 
The coacenaazions of MENT in tbe serum samples taken 
during this part of the study were all below the detection 
limit of the assay. This is consistent with the observation 
in snidy 1 that scrum concentradons of* MENT were 
undetectable or almost undetectable 24 h after injection. 

Serum testosterone concentradons in each dose group from 
each clinic are shown in Figure 1. The baseline testosterone 
concenu^aiions in die Finnish subjects were significandy 
lower than those in the Chilean subjects (15^ ± 1.2 versus 
20.6 ±1.7 nmoI/l» P = 0.029). The decrease in testosterone 
conceno^dons after die i.oL injections was significant {P < 
0.001). The mean of the maximal relative decrease in testos- 
terone concentrations was dose-dependent: 41 ± 4« 59 ± 3 and 
74 ± 5% in the groups who received die 1. 2 or 4 mg doses, 
respectively. The differences between dose groups were 
statistically significant (P < 0.001). 

Serum LH concentrations by dose group and clinic arc 
presented in Figure 2- There were no significant differences 
in baseline LH concentrations between clinics* The decrease 
in LH concentrations after di ijn. injections was significant 
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{P < 0.001). The mean of the maximal relative decrease in 
LH concenirations was dose-depcndeni: 52 ± 3, 62 ± 6 and 
70 ± 5% ID ihc groups who received 1. 2 or 4 mg doses, 
respectively. The differences between dose groups were 
statistically significant {P = 0.048). 

Serum FSH concentrations in each dose group of each 
clinic arc shown in Figure 3. The baseline FSH concentrations 
in the Fmnish subjects were significantly higher than those of 
the Chilean subjects (3.9 ± 0.4 versus 2.4 ± 0.2 U/1, P = 
0.009). The decrease in FSH concentrations after the i.m. 
injections was significant (P < 0.001). The mean of the 
maximal relative decrease in FSH concentrations was dose- 
dependent: 25 ± 5, 41 ± 5 and 57 ± 4% in the groups who 
received 1. 2 or 4 rag doses, respectively. The diEferences 
between dose groups were sutistically significant (P = 0.001). 

By day 15, nine days after the last injections, all hormone 
concentrations had returned to near their baseline values and 
the concentrations in the last two samples were similar; hence 
the last two samples are not shown in the Figures. 

In addition to the decreases in hormone concentrations, clear 
decreases in SHBG concentrations were also observed. The 
mean servm SHBG concentration of all 24 v lunteers decreased 



&om 31 i 2.2 (baseline) to 26 ± 2-1 nmol/1 (two days after 
the last injection). This decrease in SHBG concennarions after 
the i.m. iiuections was significant (P < 0.001). There were no 
significant differences either in baseline concentrations or in 
the mean decreases between clinics or between dose groups. 

Clinical chemistry and safety 

The subjects did not rcpon any adverse effects. The total 
neutrophil count decreased to 1.7X10^/1 in two Finnish subjects 
in study 2. Total serum cholesterol in one Finnish subject in 
study 1 increased from 4.7 to 6.3 mmol/1, and his LDL- 
cholcsierol concentration mcreascd from 2-6 to 4.5 irunol/l. In 
addition, three other Fmnish subjects in swdy 1 and tiiree 
Fmnish subjects in smdy 2 had increases in total scrum 
cholesterol from desirable values to borderline high values. In 
study 1, two Finnish subjects and one Chilean had clear 
increases in Uieir triglyceride concentrations. The greatest 
increase was from 0.9 to 3.3 mmol/1. In snidy 1. one Finnish 
subject had a small incirasc in aspartat aminotransferas 
(AST) concentrations, while another had a small increase 
in alanine aminotransferase (ALT) concentrations. Lactate 
dehydrogenase (LD) increased slighdy in three Chilean 
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subjects. In study 2. one Finnish subject had an incrMse in 
AST from 27 to 72 Urt and an increase Id LD from 351 to 
530 U/L (upper Umit. 450 U/1). In addition, another Furnish 
subject and three Chilean subjects also had increases in LD. 
The highest increase in LD among the Chileans was from 175 
to 383 U/1. (upper limit, 225 V/l). The same subject also had 
an increase in AST from 28 to 123 U/1 (upper limit. 37 U/1) 
(note the different upper limits of seyaal liver function test 
results in Finland and Chile. This is due to differences in 
laboratory methods). In both cUnics and both studies, the 
serum concennaiions of prostate-specific antigen remained 
well below the upper limit of the reference langc (4 jig/I). 

Discussion 

We here report the fiist snidy on the pharmacokinetics of 
MENT given i.m. to healthy men. The pharmacokinetics of 
MENT given i.v. have been smdied previously (unpublished 
results). The mean clearance rate after Lm. adminisirttion 
(1790 ± 140 l/day) was not very different from the clear- 
ance rate deiermined following i.v. adminiscanon. 2100 ± 
160 l/day- In contrast. the_ half-life estimated from the data of 
the present siudy (224 min) was mote dian five times longer 



than the 40 min elimination half-life determined using a single 
i.v. dose of 0.5 mg MENT. This difference is almost certainly 
explained by the slow absorption of MENT from the i.m. 
injccdon site (Rowland and Tozer. 1989). If absorption is slow 
enongb. it is laic-limiting in the decay phase of MENT 
concentrations, and the estimated half-life corresponds to the 
absorption half-life. Since MENT is poorly soluble in water, 
its absoiption from muscle could be relaUvcly slow (Grccnblatt 
and Koch-Weser, 1975). The striking difference in the 
values between the 8 mg grot^s in Finland and in ChUe is 
explained by 4e fact thai one subject in Finland had the peak 
conccnization of MENT in the first sample collected (15 min 
after the injection). The cause is unclear, but the drug may 
have been injected in the viduv of a vessel leading to rapid 
absorption. 

The changes in fhc serum concentradons of testosterone, 
LH and FSH after the single i.m. MENT injections were 
not reported, since in the absence of a placebo group, the 
possible effect of MENT on these concentrations cannot be 
distinguished from naoiral circadian variation (Wisser and 
Breuer. 1981; Bridges «t eL. 1993). On the other hand, it is 
important to note that circadian variation could not influence 
the results of the swdy of six daily MENT uyections. since m 
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Figure 3. Mean ( 
series of six cpnsccutive daily 
details}. 

ihis Study, all blood samples for hoimone assays were lakien 
at the same txme in the moming. 

The deviations from reference langcs observed in some 
clinical chemistry parameter were small and did not follow a 
clear trend or pattern suggestive of a serious adverse effect 
However, the changes in the lipid profile and liver function 
test results should be taken as a signal to pay careful attention 
to the moniioxing of these parameters in future studies since 
similar changes have been associated with androgen 
adminisuaiion in earlier smdies. No reliable conclusions on 
the safety of MENT can be drawn from these small phase I 
clinical studies. 

The Finnish volunteers who participated in the smdy of six 
MENT injections had significantly lower baseline testosterone 
conccnuaiions and significantly higher baseline FSH conccntra- 
lions than the Chilean volunteets. It is likely that this is a tnie 
difference, since all hormone conccnuarions were measured 
in the same laboratory, and the control samples did not reveal 
any significant bctwccn-assay variation in testosterone or FSH 
measurements. A possible cause for this difference is the fact 
that the Finnish subjects were significandy older than the 
Chileans (30 ± 2.0 versus 24 ± 0.9 years, P = 0.009). 
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A significant decline with age in circularing testosterone 
concentrations has been described (Dabbs, 1990)- There may 
also be true differences between these two ethnic groups in 
hormone concentrations. StiU another possible explanation is 
that since Finland is situated in Ac noitbetn hemisphere and 
Chile in the southern, seasons are opposite, and seasonal 
variation in the concentrations of testostercme and FSH could 
influence the lesuUs. 

MENT has previously been shown to be a potent androgen in 
animals and to have antigonadotrophic effects (Kumar er 
1992). In humans, the androgenicity of MENT has been 
demonstrated by its masculinizing effects in female breast 
cancer patients (Scgaloff « aL 1964: O'Brian 1966). In these 
early studies* a pituitary gonadal response to MENT could not 
be shown directly, since methods for the assay of serum 
gonadotrophin conccnitaiions were unsatisfactory at that time. 
Urinary excretion of gonadotiophins was measured and 
although a tendency toward a decrease in gonadotrophin 
excretion was bscivcd. these chaiigcs were n t consistcnL^ 

Our study is the first to demonstrate that MENT is a potent m 
anUgonadotrophic agent in men. In the snjdy f six consecutive 
I'm injections a biological response typical of exogenous 
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andjbgeo adminisiraiion was ob^ld: serum wsiwterone. 
LH FSH and SHBG concentraii ns decreased significanay 
^ during the injection series. Over the dose nmgc studied, there 
^ was also a clear dose-response relationship, with the exception 
*^ of SHBG concentrations. This study supports the idea that 
small daily doses of MENT could be sufficient f r andr gen 
replacement. The suggested route of MENT administiaiion is 
via subdeimal implants (Sundaram et al., 1993). Future studies 
with implants will show whether this approach can provide 
sufficicni androgen rcplacemeat for a reasonable time. 
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